Summary
The It has been known for a long time that the rate of ethanol (ethyl alcohol) metabolism in human or experimental animals may be modified by amino acids, organic acids and so on (1, 2) . For instance, it has been reported that a significant decrease of blood ethanol level induced by glutamine or alanine is due to the acceleration of the ethanol metabolism in the liver by decreasing the ratio of NAD Fig. 4 , showed dose-dependence. The Tdjsap was independent of the dosage of taurocholic acid. These results were consistent with those obtained in the bovine bile, as shown in Figs. 2 and 3 .
Effects of bovine bile on ADH and ALDH (high Km and low Km) activities There was no significant change in the ADH activities when the bovine bile group was statistically compared with the control (data not shown). When the mitochondrial high and low Km ALDH activities were compared with the control versus the bovine bile group, no significant differences in the both enzyme activities were observed (data not shown). Figure  5A shows the 
DISCUSSION
The present paper clearly showed that bovine bile changed plasma ethanol levels (Figs. 1-3) . Further, the present study suggests that the intestinal absorption may be involved in the effects of bovine bile on plasma ethanol level in vivo. No changes in the hepatic ADH and ALDH activities were observed by bovine bile, suggesting that bovine bile alters absorption of ethanol rather than its metabolism after absorption. In fact, the contents and concentrations of ethanol remaining in stomach 10 and 30min after ethanol intubation were much higher with adminis tration of the bovine bile (Fig. 5) . Further, as shown in Fig. 6 , there was a negative correlation between plasma ethanol concentration and gastric content (A), gastric ethanol concentration (B) or the remaining rate of ethanol in stomach (C). These results suggest that the bovine bile strongly slows gastric emptying of ethanol in rats.
Generally, ethanol can be absorbed into the body through the whole of the gastrointestinal tract from the mouth to the rectum. The main regions for absorption are the duodenum and jejunum, with a lower but appreciable uptake from the stomach and the large intestine and minimal absorption from the mouth (17). There is a general consensus of opinion that ethanol is transferred across biological membranes by a process of simple diffusion (17). There do not seem to be any permeability barriers to the movement of ethanol through all the water compartments of the body, nor any active uptake mechanisms.O n the other hand, the amount of ethanol absorbed through the gastric mucosa will be dependent, in part, on the level of retention of the alcoholic liquor in the stomach (17). If the pylorus allows the rapid movement of the alcohol through to the jejunum and duodenum, absorption through the stomach walls would be expected to represent only a minor route for ethanol to enter the body water compartments (17). The present paper also showed that the small intestinal absorption rate of ethanol was decreased significantly by bovine bile. From these results, it is suggested that the delay of the gastric emptying and/or the decrease of the absorption of ethanol in the gastrointestinal tract are a major mechanism for the plasma ethanol decreasing and delaying effects of bovine bile. At the present moment, a precise mechanism of this phenomenon is not elucidated. The intestinal loop used in the present study was the proximal portion of the small intestine. Generally, ethanol is absorbed in the proximal small intestine under normal physiological circumstances (18). In this loop, the active transport system of bile acids in the sample through mucosal membrane may be neglected because the active transport system of bile acids is located in the distal ileum (19). Moreover, taurocholic acid, which is the major component of bile acid in bovine bile, produced qualitatively the same actions as bovine bile (Table 1 and Fig. 4) .
Generally, bile acid salts in animal bile have properties as ionic detergents (20 -22) . It is also reported that ionic detergents such as bile acids, fatty acids, and chelators stimulated the membrane of the duodenal receptors and slowed gastric emptying through the binding of ionized calcium (22) . Furthermore, it is proposed that several ionic detergents slowed gastric emptying by decreasing the dimensions of the lateral intercellular space between the duodenal enterocytes (22) . This space gives a signal that indirectly slows gastric emptying through nerves or hormones such as gastrin, cholecystokinin, secretin, gastric inhibitory peptide (GIP), gluca gon, and vasoactive intestinal polypeptide (VIP) (22) (23) (24) (25) . It is well known that various dietary components such as carbohydrates, proteins, fats, amino acid, and acids, delay gastric emptying (22, (26) (27) (28) (29) . For instance, the slowing of gastric emptying by fats in food is considered to be mediated by the anions of long-chain fatty acids set free during the digestion of the triglycerides in the duodenum (22) . As already described, taurocholic acid changed plasma ethanol levels. The pK of taurocholic acid is about 1.4. The sulfonic group of taurocholic acid exists as an anion to ionize in the stomach (30) . Therefore, we suppose that the slowing of the gastric emptying by bovine bile is in part mediated by the interaction between the anion of the sulfonic group of taurocholic acid and duodenal receptors. Since the rate of transfer of ethanol from the stomach to the small intestine markedly influences the rate at which ethanol is absorbed, the motility of the stomach is often a major rate-limiting factor in ethanol absorption (18, (31) (32) (33) . In this case, the rate of absorption of ethanol from the small intestine depends on the rate of gastric emptying (18). Therefore, when gastric emptying is slow, the absorption of ethanol is delayed and peak plasma ethanol concentration is reduced (33) . Alterations of the gastric emptying rate, which may have a pharmacologic, physiologic or path ologic cause, markedly influence the rate of ethanol absorption (33, 34) . The gastric emptying rate makes an important contribution to inter and intra individual variations in the rate of ethanol absorption and therefore the timing and magnitude of the acute intoxication effect of an oral dose of ethanol (33, 35) . According to our unpublished results, the contents of total fatty acid and total cholesterol of bovine bile were estimated as 37.0 and 0.5%, respectively. The contribution and magnitude of each substance to the changing actions of plasma ethanol level by bovine bile are not clear. These possibilities need further elaborate studies.
The excretion of ethanol from the urine or expiration must be considered as other factors which affect the plasma ethanol concentration. These factors could not be determined directly in this study. However, it is indicated that the proportion of ethanol excreted or expired directly was smaller, and that there was little significance (36) . Therefore, these factors seem less important.
In conclusion, it is suggested that the plasma ethanol levels decreased by bovine bile correlate significantly with the delay of gastric emptying and/or the decrease of intestinal absorption rate of ethanol. The present paper also suggests that bile acid such as taurocholic acid may participate in the changing actions of plasma ethanol level by bovine bile. 
